The denitrification rates in a marine sediment, estimated by using '5N-nitrate, Vmax, Kin, and sediment nitrate concentrations, were 12.5 and 2.0 nmol of N2-N cm-3 day-' at 0 to 1 and 1 to 3 cm, respectively, at 120C. The total rate was 165 nmol of N2-N m-2 day-'.
There are many reports on denitrification in sediments (3) . The relevance of the reported rates may, in many cases, be questioned, since nitrate is generally added at concentrations much greater than those found naturally. This would increase the rate significantly if the nitrate concentration limits denitrification in situ. Moreover, in longer incubations, the added nitrate may cause enrichment of denitrifying bacteria, so that denitrification rates are again overestimated. In this study an attempt was made to estimate the actual denitrification rate in a marine sediment.
Sediment cores from Kysing Fjord (Denmark) were taken in October 1977. Figure 1A shows the redox profile of the sediment, measured according to Fenchel (2) . Sediment samples of approximately 3 cm3 from different depths were placed in weighed 14-ml serum bottles, which were then completely filed with aerated water from the sampling station (containing 3 (10) . Correction was made for the nitrite already present in the sample. Pore water was extracted by direct centrifugation (the upper 2 cm) or after extraction of the sediment with an equal volume of 1.0 M KCI solution. The nitrate concentration profile of the sediment is shown in Fig. 1B .
The quantity of N2 evolution (nanomoles per cubic centimeter) was calculated from the excess over natural abundance of 15N2 in the total N2 pool, bubble plus dissolved, the latter being calculated from the solubility of nitrogen in water (11.7 ml of N2 per liter of water; 25%o salinity for an atmosphere of air at 12°C) (5). It was assumed that there was an equilibrium betweeǹ 5N2 in the gas and liquid phases. The excess percent 15N in the N2pool was used to calculate the quantity of 96.3% 15N-NO3 which would have produced it. Figure 2A shows a plot of N2 evolution from the upper 1 cm of sediment, with time. The substrate had decreased to almost zero after 4 days, which was reflected in decreasing rates. Initial rates were determined from tangents to the slopes. Assuming that Michaelis-Menten kinetics were followed, a double-reciprocal plot of these rates against NO3 concentration (Fig. 3 0.99). Since the rate measurement with a 500 ,uM nitrate concentration fitted on the reciprocal plot, it seemed likely that sufficient reductant was present to saturate the denitrification enzymes, even at this nigh nitrate concentration. The 1-to 3-cm fraction (data not illustrated) was similar, with lower rates, but below 3 cm no activity was demonstrated (e.g., 5 to 7 cm in Fig.  2B ). Below 3 cm there was a long lag period before N2 was evolved, presumably due to an increase in a small initial population of denitrifying bacteria. This illustrates the problem caused by long incubations.
The actual denitrification rates were calculated from:
The rate for the top 1 cm at a nitrate concentration of 10.5 ,tM was 12.5 nmol of N2-N cm-3 day-1, and for 1 to 3 cm it was 2.0 nmol of N2-N cm-3 day-'. The total rate, on an area basis, was 165 p,mol of N2-N m-2 day-'. These calculations are based on the validity of Michaelis-Menten kinetics at the low nitrate concentrations found in the sediment. If, however, different bacteria in the sediment have different uptake constants, a reciprocal plot of the effect of saturation will approach linearity, but the extrapolation back to the true rate may be in considerable error (9) .
The highest rates of denitrification were found in the upper 1 cm of the sediment, where the concentrations of nitrate, and possibly inhibitory oxygens, were highest. Denitrification under seemingly oxic conditions has, however, been observed in many situations (3) .
It seems that the present method has not previously been used to estimate in situ denitrification rates. van Kessel (8) and Nedwell (4) published saturation curves for denitrification in sediments, but in general Michaelis-Menten kinetics have not been applied to measure natural rates of denitrification. Michaelis-Menten kinetics were not proven in this investigation. A more sophisticated analysis (7) of more data points would help in elucidating this point.
We believe that this method can be useful in estimating denitrification rates in natural systems. The advantage of the method lies in its relative simplicity; its main disadvantages are the necessity of using a small bubble volume and inability to measure possible changes in this volume. These changes, however, would be expected to be minimal during day 1, when the most reliable data are obtained. The use of an air-saturated system is justified by assuming that oxygen would be rapidly removed, by reaction with FeS in the anoxic sediment, and that oxygen would persist for at least 1 
